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Raw Materials for Paint, Varnishes and Related Products Sectional Committee, CHD 21 


FOREWORD 


This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Raw Materials for Paints, Varnishes and Related Products Sectional Committee had been approved by the 
Chemical Division Council. 


This standard was first published in 1950 and was largely based on the interim coordinated draft produced with 
the assistance of representatives of manufacturers and various departments and authorities of the Government of 
India by the Co-ordinating Subcommittee of the No. 5 Standing Committee on Specifications for Paints and Allied 
Stores of the General Headquarters India (now Army Headquarters). 


It was first revised in 1975. In first revision, requirement for oil absorption was modified and an additional 
requirement for sulphur content was included. For estimation of zinc oxide content EDTA method was prescribed 
in place of the gravimetric method and the volumetric method. 


Raw material for paint products may contain lead and other heavy and toxic metals either because of use as 
catalyst or use of heavy metal other than lead based compounds in manufacturing as additives for improving 
performance/stability of product. Taking cognizance of the fact that lead and toxic heavy metal exposure to 
human being, particularly to children in residential premises is injurious to health and having adverse impact on 
human health and safety, the Committee responsible for formulation of this standard has felt the need to introduce 
restriction of lead and toxic heavy metal in all paint raw material product standards. Revision of this standard 
has been taken up with a view to incorporate the maximum permissible limit of lead and heavy metal restriction 
clause in this standard. Therefore, in this revision, lead restriction up to a maximum permissible limit of 90 ppm 
and toxic heavy metals restriction as 0.1 percent maximum has been prescribed to avoid hazardous impact of 
lead and toxic heavy metal exposure and consequent adverse impact on environment and human health. Further, 
majority of consumers are not aware of the consequences of lead and other heavy metal toxicity and its long-term 
implications to human health. Therefore, in this revision, along with lead and toxic heavy metal restriction, a 
suitable cautionary notice has been included in the marking clause. 


The composition of the technical committee responsible for formulation of this standard is given in Annex D. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
ZINC OXIDE FOR PAINTS — SPECIFICATION 


( Second Revision ) 


1 SCOPE 


This standard prescribes requirements, methods of 
sampling and test for zinc oxide pigment for paints. 


2 REFERENCES 


The standards listed in Annex A contains provisions 
which through reference in this text, constitute 
provisions of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision and parties to agreements based 
on this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated in Annex A. 


3 TERMINOLOGY 


3.1 For the purpose of this standard, the definitions 
given in IS 1303 and following shall apply. 


3.2 Ambient Temperature — It is a temperature 
between 21 °C and 38 °C. 


3.3 Standard Atmospheric Conditions for 
Testing — An atmosphere with a relative humidity of 
65 + 5 percent and a temperature of 27 + 2 °C provided 
that in a given series of experiments, the temperature 
does not vary by more than + 1°C. 


4 REQUIREMENTS 


4.1 Form and Condition 


The material shall be in the form of fine dry powder 
free from grit or in such a condition that it can be 


readily reduced to the powder form by crushing under a 
palette-knife without any grinding action. 


4.2 Composition 


Unless specified otherwise, the material shall be supplied 
in the form of dry powder or in such a condition that it 
can be reduced to the powder form by crushing, without 
grinding action, under a palette knife. The pigment shall 
consist of not less than 99 percent of zinc oxide when 
determined by the method given in Annex B. 


4.3 Lead Restriction 


The material shall be tested for restriction from lead 
in accordance with IS 101 (Part 8/Sec 5), or by atomic 
absorption spectrometer or by ICP. When thus tested the 
material shall not contain lead or compounds of lead or 
mixtures of both, calculated as metallic lead exceeding 
90 ppm (see Note). 


NOTE — When no lead is used during production, the product 
is considered lead free. 


4.4 Toxic Heavy Metal Restriction 


Product shall not be manufactured using mercury and 
mercury compounds, cadmium, chromium VI, arsenic, 
antimony and their oxides. The material shall not contain 
more than 0.1 percent by weight in total of above 
toxic heavy metals in the form of natural impurities or 
impurities entailed by the production process which are 
contained in the raw material when tested by the relevant 
Atomic Absorption Spectroscopic methods. 


4.5 The material shall also conform to the requirements 
given in Table 1. 


Table 1 Requirements for Zinc Oxide for Paints 
( Clause 4.5 ) 


SI No. Characteristic Requirement Method of Test 
i) Volatile matter, percent by mass, Max 0.5 8 of IS 33 
ii) Residue on sieve, percent by mass, Max 0.1 9 of IS 33 
iii) Oil absorption 11-16 10 of IS 33 
iv) Colour Close match to the approved sample 11 of IS 33 
v) Reducing power Not inferior to the approved sample 15 of IS 33 
vi) Matter soluble in water, percent by mass, Max 0.25 19 of IS 33 
vii) Sulphur content, percent by mass, Max 0.05 Annex C 
viii) Relative density To be agreed between purchaser and seller 16 of IS 33 
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5 TESTS 


5.1 Tests shall be conducted as prescribed in 4.2 to 4.5. 


5.2 Quality of Reagents 


Pure chemicals and distilled water (see IS 1070) shall 
be used. 


NOTE — ‘Pure chemicals’ shall mean chemical that does not 
contain impurity, which affect the results of the analysis. 


6 PACKING AND MARKING 


6.1 Packing 


Unless otherwise agreed to between the purchaser and 
the supplier, the material shall be suitably packed in 
paper bags. 


6.2 Marking 
6.2.1 The containers shall be marked with following 
details: 

a) Name of the material; 

b) Manufacturer’s name and trade-mark, if any; 

c) Mass of the material; 

d) Lead content (Maximum); 


e) Toxic heavy metals content; 
f) Batch number or Lot number in code or otherwise; 
g) Month and year of manufacture; and 
h) A cautionary note as below: 
1) Keep out of reach of children, or 
2) This product may be harmful if swallowed or 
inhaled. 
6.2.2 Certification Marking 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the products 
may be marked with the Standard Mark. 


7 SAMPLING 


Representative sample of the material shall be drawn as 
prescribed in 5 of IS 33. 


8 CRITERIA FOR CONFORMITY 


A lot shall be declared as conforming to this standard 
if the test results of the composite sample satisfy the 
requirements prescribed under 4. 
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ANNEX A 
( Clause 2 ) 


LIST OF REFERRED INDIAN STANDARDS 


IS No. Title GEO THIS 
33:1992 Inorganic pigments and 101 Methods of sampling and 
extenders for paints — (Part 8/Sec 5): 1993 test for paints, varnishes 
Methods of sampling and and related products: 
test Part 8 Tests for pigments 
and other solids, Section 5 
Lead restriction test 
1070 : 1992 Reagent grade water 
1303 : 1983 Glossary of terms relating 
to paints 
ANNEX B 
( Clause 4.2 ) 
DETERMINATION OF ZINC OXIDE 
B-1 GENERAL B-2.2.5.1 Standardization of the potassium 


The percentage of zinc oxide in the pigment shall be 
determined by either volumetric or EDTA method. The 
volumetric method shall be used as a referee method 
and the EDTA for routine analysis. 


B-2 VOLUMETRIC METHOD 


B-2.1 Outline of the Method 


A solution of the material in hydrochloric acid is titrated 
against standard potassium cyanoferrate (II) solution 
and assay calculated. 


B-2.2 Reagents 

B-2.2.1 Aqueous Ammonia — r. d. 0.9 and 4 N. 
B-2.2.2 Hydrochloric Acid — r. d. 119 and 4 N. 
B-2.2.3 Hydrogen Peroxide Solution — 3 percent. 


B-2.2.4 Hydrogen Sulphide — Saturated aqueous 
solution. 


B-2.2.5 Potassium Hexacyanoferrate (II) Standard 
Solution — Approximately 0.05 M. Dissolve 21.0 g of 
potassium hexacyanoferrate (II), 300 mg of potassium 
hexacyanoferrate (III) and 2 R of anhydrous sodium 
carbonate (to stabilize the solution) in water, and dilute 
with water to 1 000 ml. 


hexacyanoferrate (II) solution — Pipette 25.0 ml of 
zinc chloride solution into a flask and add 4 N ammonia 
until a piece of Congo paper placed in contact with the 
solution just turns to a pure red colour. Then carefully 
neutralize the solution by adding hydrochloric acid 4 N 
from a dropping bottle and add a few drops in excess 
until the Congo paper turns to a permanent bluish-red 
or reddish-blue colour (pH 3.0 to 1.5). Make up to 
150 ml with water, heat the solution to boiling, and 
add 10 drops of diphenylamine solution. Immediately 
titrate the solution with potassium cyanoferrate 
solution until the colour turns to a permanent yellow or 
yellowish-green (V, ml being used). Then back titrate 
the solution with zinc chloride solution until the colour 
just turns to blue again (V, ml being used). 


The standardization factor F of potassium cyanoferrate 
(II) solution expressed in grams of zinc per ml is given 
by the following formula: 


p — 0.005 (25+ V,)* 
Vi 


B-2.2.6 Zinc Chloride-Standard Solution — Weigh 
accurately 5.0 g of chemically pure zinc, dissolve in 
300 ml of 4 N hydrochloric acid and dilute with water 
to 1 000 ml in a volumetric flask. 
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B-2.2.7 Diphenylamine Solution in Ethanol — 5 g per 
100 ml. 


B-2.2.8 Congo Paper 
B-2.2.9 Lead Acetate Paper 
B-2.3 Procedure 


B-2.3.1 Accurately weigh about 1.0 g of zinc oxide 
dried at 105+2 °C. Mix with 15 ml of concentrated 
hydrochloric acid and 30 ml of water and evaporate 
to dryness. Dissolve the residue, by gentle heating 
if necessary, in 7 ml of concentrated hydrochloric 
acid and 30 ml of water. Then add 75 ml of saturated 
hydrogen sulphide solution, heat the suspension to a 
temperature of 40 °C and allow to stand for one hour at 
this temperature. 


B-2.3.2 When the lead sulphide has settled, filter the 
liquid into a 500-ml volumetric flask and wash the filter 
thoroughly with a mixture of 25 ml of the saturated 
hydrogen sulphide solution, 5 ml of concentrated 
hydrochloric acid and 75 ml of water. Boil the filtrate 
and washings to expel hydrogen sulphide (test on lead 
acetate paper). Cool the solution, make up to 500 ml 
with water and shake. Pipette 100 ml of this solution 
into a flask and add 4 N aqueous ammonia until a piece 
of Congo paper, added to the solution, just turns to a 
pure red colour. Carefully add 4 N hydrochloric acid 
from a dropping bottle to neutralize the solution and 
add a few drops in excess until the Congo the solution to 
boiling, add 10 g of diphenylamine solution and titrate 
at once, in a similar manner as described in A-2.2.5.1 
(V, ml of potassium cyanoferrate (II) solution and 
V, ml of zinc chloride solution being required). 
NOTE — If the zinc content solution in A-2.2.6 is not exactly 
0.005 g/ml, an appropriate correction should be applied to 
the factor 0.005. If the solution contains iron or manganese, 
add, after cooling, about 1 ml of 3 percent hydrogen peroxide 
and 60 ml of concentrated aqueous ammonia. Make up to 
500 ml with water and allow the solution to stand for two 
hours. Then filter through an absolutely dry filter and funnel. 
Discard the first 10 to 20 ml of the filtrate. Collect the 
ammonia. Then acidify this solution with hydrochloric acid 
4 N until a piece of Congo paper turns to a bluish-red or a 
reddish-blue (pH 3.0 to 1.5). Heat the solution to boiling, add 
10 drops of diphenylamine solution and immediately titrate 
the solution in a similar manner as described in A-2.2.5.1 
(V, ml of potassium cyanoferrate solution and V, ml of zinc 
chloride solution being used). For calculation, see under A-2.4. 


B-2.4 Calculation 
Zinc oxide, percent by mass = 


* 
6.223 (FV, — 0.005 V,) u 


where 


F= standardization factor of 


cyanoferrate (II) solution, 


potassium 


V,= volume in ml, of potassium cyanoferrate (II) 
solution used, 

V,= volume in ml, of standard zinc chloride 
solution used, and 

m= mass in g, of the test sample. 


* If the zinc content of solution in A-2.2.6 is not exactly 
0.005 g/ml an appropriate correction should be applied to the 
factor 0.005. 


B-3 EDTA METHOD 


B-3.1 Reagents 


B-3.1.1 Standard Ethylene Diamine Tetraacetate 
(EDTA) Solution — 0.015 M. Weigh accurately 5.5 g 
of disodium ethylene diamine tetraacetate dihydrate, 
dissolve in water and make up the volume to one litre. 


B-3.1.2 Standard Zinc-Chloride Solution — 0.015 M. 
Weigh accurately about 0.9 to 1.1 g of metallic zinc, 
dissolve in concentrated hydrochloric acid and make up 
the volume to 1 litre with water. 


B-3.1.3 Eriochrome Black T Indicator — Dissolve 
0.1 g of eriochrome black T in 25 ml of methyl alcohol. 


B-3.2 Procedure 


Weigh accurately about 0.2 to 0.25 g of zinc oxide 
sample, dissolve in concentrated hydrochloric acid 
and make up the volume to 250 ml with water. Pipette 
out 25 ml of the solution into a 250-ml conical flask 
and add 50 ml of EDTA solution. Then add 10 ml of 
ammonia so as to get pH 10 to 11. Heat the content to 
50 to 60 °C. Then titrate against standard zinc chloride 
solution using eriochrome black T as an indicator. At 
end-point blue coloured solution changes to light pink 
coloured solution. Carry out a blank using only 50 ml 
of EDTA solution under similar conditions. 


B-3.3 Calculation 


; . (B-V)x81.38 
Zinc oxide, percent by mass = ——— —————— 


M - 65.38 


where 
B- volume in ml, of standard zinc chloride 
solution used in the blank titration; 
V= volume in ml, of standard zinc chloride 
solution used in titration using the sample; 
m= mass in g, of metallic zinc per litre used in 


preparation of zinc chloride solution; and 
mass in g, of sample taken for the test. 
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ANNEX C 
( Table 1, SI No. vii ) 
DETERMINATION OF SULPHUR CONTENT 


C-1 GENERAL 


C-1.1 Outline of the Method 


A known quantity of the material is treated with 
bromine water in presence of hydrochloric acid, boiled 
and again heated in presence of granular aluminium, 
filtered and washed. The filtrate is neutralized with 
ammonium hydroxide, reacidified and boiled. Sulphur 
is precipitated as barium sulphate by adding barium 
chloride solution, filtered, dried and sulphur content is 
calculated. 


C-2 REAGENTS 


C-2.1 Bromine Water — Saturated. 


C-2.2 Aluminium — Granular aluminium, chemically 
pure. 


C-2.3 Barium Chloride Solution — 100 g of barium 
chloride per litre. Dissolve 117 g of barium chloride 
crystals (BaCl,. 2H,O) in water and dilute to 1 litre. 


C-3 PROCEDURE 


C-3.1 Transfer about 10 g of the sample, weighed to 
the nearest 0.1 g to a 400 ml beaker. Add 50 ml of 
saturated bromine water, 100 ml of water, and 25 ml of 
hydrochloric acid. Boil until all the bromine has been 
expelled, cool, and add 3 to 5 g of granular aluminium. 
Heat to boiling, filter, and wash well with hot water. 


C-3.2 Dilute the filtrate to 300 ml with water, neutralize 
with ammonium hydroxide solution and add 6 drops 
of hydrochloric acid. Heat to boiling and add 25 ml of 
hot barium chloride solution dropwise, with constant 
stirring. Allow to stand in a warm place for at least 2 h. 


C-3.3 Filter, using a weighed Gooch crucible, and wash 
well with hot water. Dry and ignite in a muffle furnace 
for 30 minutes. Cool and weigh as barium sulphate. 


C-4 CALCULATION 


M, x0.1374 
100 
where 
M, = mass in g, of barium sulphate; and 
M, = mass in g, of sample taken. 
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ANNEX D 
( Foreword ) 
COMMITTEE COMPOSITION 
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MR RAJEEV KUMAR GOEL 
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SHRI MUKUND HULYALKAR 
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Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
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